Rare disease Background:
Background
A rare clinical condition that is often misdiagnosed, rectus sheath hematoma (RSH) is usually seen in the context of blunt abdominal trauma and/or anticoagulation therapy [1] , rarely occurring spontaneously. The incidence seems to be increasing, possibly coinciding with expanding indications and use of anticoagulation. Often misdiagnosed, it accounts for 1.8% of acute abdominal pain syndromes based on a study of 1257 patients [2] . While usually considered a self-limiting condition, fatal cases were reported and mortality rates varied from 4% to 25% [3] [4] [5] . We present a case of spontaneous rectus sheath hematoma (SRSH) without obvious risk factors and discuss the literature regarding diagnosis modalities and management.
Case Report
A 50-year-old woman with a history of coronary artery disease status after LAD catheterization, hypothyroidism, dyslipidemia, depression, non-insulin dependent diabetes, obesity, and GERD presented with right-sided pelvic pain for one day. She described the 10/10 pain as frank, continuous, and sharp. The pain started after a heavy bout of coughing, was located in the right groin and lower abdomen, prevented her from sleeping, was worsened by any movement or coughing, and was not alleviated by any factor. The pain was not associated with dizziness, loss of consciousness, nausea, or vomiting. The cough started the week prior and she was diagnosed with acute bronchitis, for which she received a course of azithromycin and prednisone. Both medications were given for 5 days, fully completed, and stopped 2 days prior to presentation. She also reported recent use of ibuprofen for pain. Long-term medications included aripiprazole 10 mg daily, zolpidem 10 mg nightly as needed, atorvastatin 20 mg daily, carvedilol 3.125 mg twice daily, escitalopram 20 mg daily, levothyroxine 88 mcg daily, metformin 500 mg twice daily, and pantoprazole 40 mg daily.
On physical exam, blood pressure was 103/58 mmHg, pulse rate was 64 beats/min, respiratory rate was 16 breaths/min, oxygen saturation was 97% on room air, and temperature was 98.4º F. Her lungs were clear and cardiac auscultation revealed a normal S1 and S2 and absence of any murmur. There was marked tenderness in the hypogastric and right lower quadrant, with guarding. Palpation also revealed fullness of the same area. No ecchymosis was present. There was severe abdominal pain on bilateral straight leg raise in supine position, known as positive Carnett's sign. The right femoral and pedal pulses were faint and weak but present. The remainder of the physical examination was unremarkable.
Laboratory work-up showed hemoglobin 9.6 g/dL, hematocrit 31.5%, platelets 114 000/µL, white blood count at 16.9 K/µL, INR 0.94, PT 10.6 s, and APTT 25 s. The remainder of the lab 
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work was within normal limits, with sodium 137 mmol/L, potassium 3.6 mmol/L, BUN 22 mg/dL, creatinine 0.8 mg/dL, albumin 3.7 g/dL, AST 23 IU/L, ALT 21 IU/L, alkaline phosphatase 59 IU/L, and total bilirubin 0.5 mg/dL. Computed tomography (CT) of the abdomen and pelvis with contrast showed a right rectus muscle hematoma measuring 8.5×8.5 cm ( Figure 1A , 1B) and extending into the lower abdomen and the extraperitoneal space, without active contrast extravasation. Given the clinical suspicion for this finding and as CT was immediately available, CT was chosen over ultrasound for this patient given its high specificity as well as additional information provided including size, location, and possible extension of the hematoma. Close monitoring of vital signs and hemoglobin and hematocrit levels along with supportive care with fluid resuscitation and pain control were initiated and the patient remained stable throughout her one-day hospital stay.
No surgical intervention was required.
Discussion
Rectus sheath hematoma (RSH) is usually seen in the context of blunt abdominal trauma and/or anticoagulation therapy [1] , rarely occurring spontaneously. Despite being uncommon, its incidence seems to be increasing, possibly coinciding with expanding indications and use of anticoagulation. A vigorous and excessive contraction of the rectus abdominis [6] or direct abdominal trauma can lead to bleeding and hemorrhage secondary to rupture of one of the epigastric arteries and/or rectus abdominis muscle tear [7] .
Hippocrates and Galen [6] were the first to describe RSH nearly 2500 years ago. The first case reported in the more recent literature was in 1857 by Richardson [8] . Often misdiagnosed, it accounts for 1.8% of acute abdominal pain syndromes based on a study of 1257 patients [2] . While usually considered a self-limiting condition, fatal cases have been reported and reported mortality rates vary from 4% to 25% [3] [4] [5] .
Risk factors for the development of RSH are direct abdominal trauma [2, 5, 9] , iatrogenic damage after abdominal surgery [6, 10, 11] , use of anticoagulation [6, 12, 13] , coughing or intense abdominal wall muscles strain [6, 12, 14, 15] and pregnancy [6, 16] . RSH is most common in women in their fifties [9, 12, 17] , and acute paroxysmal coughing is the most common triggering factor [5] .
Abdominal pain is the most common symptom and is reported in 84-97% of cases. Other findings include an abdominal wall mass (63-92%), positive abdominal guarding (49%), nausea (23%), and vomiting (15%) [1, 6, 9, 12, 18] . Usually described as sharp, the abdominal pain is often non-radiating, continuous, and unilateral in the affected lower quadrant. As with our patient, the pain is usually exacerbated by movement.
An abdominal mass may be palpated and presents as tender and non-pulsating [19] . Carnett's sign is an increased tenderness after tensing the abdominal muscles (via lifting the head and shoulders or raising both legs with straight knees) and may help differentiate an intra-abdominal versus abdominal wall etiology [6] , with a reported sensitivity of 81% and specificity of 88% [19] . Another valuable finding which suggests an intra-abdominally cause is Fothergill's sign, which is positive if the palpable mass does not cross the midline and does not change with flexion of the rectus muscles [5, 20] . Ecchymosis was described by Teske in 1946 in 21% of RSH cases [9] . Peritoneal irritation signs and symptoms may be present, depending on the location and size of the hematoma. Hypotension and tachycardia may be present, depending on timing and degree of blood loss.
It is recommended to perform serial hemoglobin and hematocrit measurements for early detection of hypovolemia and to assess the need for blood transfusion. Importantly, however, the lack of hemoglobin and hematocrit drop alone does not rule out the presence of large hematomas [21, 22] . Coagulation factors should be measured and can help determine the need for reversal in patients on anticoagulation therapy. However, RSH cases have also been described in patients with normal coagulation factor ranges [21, 23] .
The use of ultrasonography (US) and computed tomography (CT) is the standard of care and has helped reduce the mortality and morbidity, as well as unnecessary surgical interventions [6] . US is very useful for both initial diagnosis and for monitoring RSH and is generally inexpensive, rapid, and readily available. When compared to US, CT scanning is reported to have a sensitivity and specificity approaching 100% and provides information such as the size, location, and extension of the hematoma. It is also very useful to rule out other abdominal pathologies [12, 24] . CT aids in classification of RSH as developed by Berna and colleagues in 1996, with 3 types of RSH described with increasing severity. Type I RSH is small in size and confined within the rectus muscle without crossing the midline or dissecting fascial planes. Type II remains confined to the rectus muscle but can cross the midline or dissect the transversalis fascia plane. Type III is large, with evidence of hemoperitoneum and/or blood within the prevesical space (or cave of Retzius) [24] . Thus, diagnosis is established through a combination of supportive history and exam findings, along with confirmatory imaging.
The therapeutic options for RSH can be conservative or invasive [6] . Conservative management is more frequently chosen and is based on adequate analgesia, ice treatment, rest, and management of risk factors, and rarely reversal of anticoagulation [2, 12] . Invasive therapy is considered in hemodynamically unstable patients with expanding hematoma, those not responding to medical resuscitation with IV fluids and/or blood transfusion, and in the presence of severe abdominal compartment or peritoneal irritation symptoms [12, [24] [25] [26] . If invasive treatment is indicated, options are angioembolization of the bleeding vessel, imaging-guided drainage, and, very rarely, surgical evacuation, which carries a high morbidity risk [27] [28] [29] .
